OBJECTI3rE; Determine the relation of race and gender to outcome from bleeding peptic ulcer.
I
n the last several years, numerous studies have exam ined the relation of gender and race to the treatment and outcome of both acute and chronic diseases, particularly cardiovascular conditions. The studies that have uti lized administrative data have generally documented lower utilization of selected angiographic and surgical procedures in African American patients 1-4 and female patients, E',~' as well as poorer survival following diagnosis/ 'J Moreover. in analyses that have been limited to patients with equal access to a health care system, racial differences in therapy have also been reported, ~,3,~ suggesting that factors other than access to care may be involved in treatment decisions.
Because the majority of reports have been limited to diseases in which treatment decisions are either made electively or selected among several alternatives, the etiol ogy of the racial and gender disparity may be due in part to systematic differences in physician discretion or pa tient preferences. Moreover, lower reported rates of a given procedure may be offset by higher utilization of an equally effective strategy. In contrast, selection of treat ment alternatives by both patients and physicians may be more limited in diseases such as bleeding peptic ulcer because the presentation is generally acute, hospitalization is nearly universally required, management is standard ized, '~,ln and criteria for surgical intervention, which is often performed as an emergency procedure, are relatively explicit, l~ Also, any observed outcome difference be tween gender and racial groups may be attributable in part to clinical factors that are independently associated with treatment and outcome.
We therefore performed a retrospective cohort study of hospitalized Medicare beneficiaries with bleeding peptic ulcer to examine both the relation of race and gender to therapy and outcome, as well as the impact of other measurable clinical factors on any differences that are ob served. Our goal was to determine if previous studies of racial and gender disparities in patients with coronary artery disease were generalizable to patients with hemor rhagic peptic ulcer disease. 
METHODS

Patients
Analysis
Three outcome measures were considered: mortality in the 30-day interval following admission, length of stay, and performance of surgery. Unadjusted mortality and surgical rates were compared between patient, geo graphic, and hospital subgroups with x: testing, and length of stay was compared with the Wilcoxon Signed Rank or Kruskal Wallis tests. Characteristics were also compared between men and women and between AfricanAmerican and white patients with X: testing.
To determine the independent association of gender and race with patient outcome after adjusting for differences in potentially confounding factors, multivariable re gression analysis (logistic for mortality and surgery, linear for length of stay) was used. Variables included in each model were age, race, gender, individual comorbidities, lo cation of ulcer, geographic region, and hospital type. In analyses of mortality and length of stay. performance of surgery was also included as a covariate. Because of skew ness in length of stay. the natural logarithm of length of stay was used as the dependent variable in these analyses,
RESU LTS
In 1991, a total of 87,566 Medicare beneficiaries older than 64 years were discharged with diagnoses con sistent with peptic ulcer disease complicated by hemorrhage. Among this cohort, 2,777 were excluded because race was listed as "unknown," and 1,921 because race was coded as "other." The remaining 82,868 patients were the subject of this study. The mean age of this cohort was 77.2 • 7.5 years, 52.2% were female, and 91.5% were classified as white. Major comorbidities included other chronic heart diseases (16.9% of patients), chronic pul monary disease (16.7%), congestive heart failure (12%), chronic ischemic heart disease (12%), cmlcer (8,6%), cerebrovascular disease (3.9%), acute ischemic heart disease (2.4%), chronic renal failure (2.1%), cirrhosis (1.8%), mal nutrition (1,7%). and other chronic liver disease (0.3%), More patients (p < .001) had gastric ulcers (53.6%) than duodenal ulcers (36.6%) or ulcers of other locations (9,9%). Nearly two thirds (63,7%) of the study sample were hospitalized in nonprofit nonteaching hospitals, 12.3% in publicly owned nonteaching hospitals, 10.9% in privately owned teaching hospitals. 10,2% in for-profit nonteaching hospitals, 1.7% in osteopathic hospitals, and 1.3% in publicly owned teaching hospitals.
A procedural code for surgical intervention of bleeding ulcers was documented in 5,997 patients (6.9%). A1 JGIM Volurr~e 12. August 1997 487 though surgery was somewhat more frequently performed in male patients and white patients, the differences were relatively modest in magnitude (Table 1) . Surgery was also utilized more often for patients with certain comor bidities, patients with bleeding duodenal ulcers (Table 1) . and patients admitted to publicly owned teaching hospi tals (9.8%).
The 30-day mortality for the cohort was 8,5% (7.405 patients). Mortality rates were similar in African Ameri cans and whites, but somewhat higher in male patients thin1 females (Table 1) , Short-term mortality was also higher in older patients, patients with most major comor bidities, patients with hemorrhage sources other than duodenal or gastric ulcers, and patients who underwent surgical intervention (Table 1 ). There was also variability in mortality among hospital types (range 8,1% in nonprofit nonteaching hospitals to 11,9% in publicly owned teaching hospitals), but little difference in mortality among geographic regions.
The average length of stay was 9.4 • 8.4 days. Length of stay was similar for men and women, and was longer for African Americml patients (Table 1) . Average length of stay was also longer for older patients, patients with ma Jor comorbidities, patients with bleeding duodenal ulcers, and patients who underwent surgical therapy (Table 1) , Variability in average length of stay was also observed be tween hospital types (range 8.3 days in publicly owned nonteaching hospitals to 11.5 days in publicly owned teaching hospitals) and geographic regions (range 7.4 days in Mountain states to 11.6 days in Mid Atlmltic states),
Compared with the female patients in the cohort, the male patients were somewhat younger (76.0 + 7.1 vs 78.6 • 7.7 years: p < .0001), were more likely to have most major comorbidities documented, and more often had a duodenal (Table 2) . They were also more likely to have a gastric ulcer (Table 2) , and were more fre quently admitted to hospitals that were teaching or publicly owned or both (i.e., 17.8% of African American vs 10.3% of white patients were admitted to privately owned teaching hospitals and 5,7% of African-American vs 1,0% of white patients were admitted to publicly owned teach ing hospitals: p < .001).
Because of differences in clinical characteristics between men and women and between African American and white patients, multivariable techniques were used to determine the independent association of race and gender with outcome, after adjusting for potentially confounding factors (age, comorbidity, ulcer site, geographic region, hospital type), In these analyses, neither patient gender nor race was associated with 30 day mortality, with mul tivariable odds ratios (ORs) for death of 1.05 (95% confidence interval [CI] 0,98. 1,11) for men. and 1,08 (95% CI 0.98, 1.19) for African American patients. Similarly, nei ther gender nor race was independently associated with perfomlmlce of surgery, after adjustment for potentially confounding factors, with ORs. of 1.01 (95% CI 0.96. 1,07) for men and 0,95 (95% CI 0,85. 1.06) for Africml Americans. In a multivariable analysis, adjusted length of stay was somewhat shorter for men than women, and somewhat longer for African-Americml patients, However. although statistically significant, the differences were mod est. with a 6% decrease for men (95% CI 7%. 5%: p < ,0001). and a 16% increase for African Americmls (95% CI 14%, 17%: p < .0001).
DISCUSSION
In this retrospective cohort study of a 100% sample of Medicare beneficiaries hospitalized for hemorrhagic peptic ulcer disease, we examined the relation of gender and race to treatment and short term outcome. Three findings are emphasized, First. in unadjusted mlalyses, we did not find major differences in either the frequency of surgical intervention or 30 day mortality rates between men and women, or between African Americans mid whites. Second, although differences in clinical characteristics were observed between gender and racial groups, after adjustment for these factors, no significant differences in the use of surgery or mortality were present. Third, although length of stay was somewhat longer for men and African Americmls. the differences were small in magnitude, Thus, these data were not consistent with systematic dig ferences in treatment and outcome between men and women, or between African American and white patients.
Our findings contrast with studies of other diseases that have lower rates of procedures and higher mortality reported for both African Americans and women. In sev eral studies that used administrative data, as well as medical record review. African-American patients were found to have lower utilization of diagnostic and therm peutic procedures, Whereas most analyses have been limited to cardiac catheterization, coronary mlgioplasty, and coronary bypass grafting, z-4,s,r others have reported less frequent surgical intervention for African American pm tients with colorectal cmlcer. 1: breast cancer, ls,14 and bladder cancer, le' as well as lower rates of outpatient pre ventive services, xs,xr Although the concept of race is some what tenuous and may be a surrogate for socioeconomic status, xe two reports from the Veterans Administration have demonstrated lower rates of cardiovascular proce dures in Africml Americans. :,s suggesting that social and clinical factors are also important.
In some studies, mortality rates following hospitalizm tion have been higher in Africml Americans. which may be in part due to the lower rates of treatment.13-xe' In con trast, others have not demonstrated racial disparity in survival despite differential treatment of cardiac procedures, 3 and seriously ill patients.X-a,~~ Moreover, a recent study that included a greater level of clinical detail, as well as disease-specific severity adjustment, reported similar or even lower mortality rates for African American pm tients with sLx common medical diagnoses. ~1
A series of studies has also reported lower use of invasive procedures and higher mortality for women with cardiovascular disease. ~>r For example, women were 30% to 70% less likely to undergo cardiac catheterization and coronary bypass surgery after myocardial infarction, 4 as well as half as likely to undergo peripheral vascular sur gery. s Similarly. mortality rates in women following acute myocardial infarction r and coronary bypass grafting e' have been reported to be. respectively. 54% and 12(YYo higher than in men. The etiology of the gender differences is not clear, but may be due in part to anatomic factors (i.e.. eoro nary artery diameter), e' or differences in results of non invasive testing. ~ as well as possible physician or patient biases.
The results of the present study, in which no racial or gender differences in surgical intervention or short-term mortality were observed, differ from those of previous re ports. There are several potential explanations for the dis parity in findings. In contrast to diseases with a long duration of symptoms prior to invasive treatment, or for which surgical intervention is usually an elective decision, surgi cal treatment for bleeding ulcers is frequently performed as an emergency procedure in the setting of active bleeding, after conservative therapy has failed. Treatment alternatives are also more limited for bleeding ulcers than for coronary artery disease, and mainly include pharmacotherapy as well as diagnostic and therapeutic endoscopy, 1o Surgical intervention is less commonly performed than for other diseases, and criteria for surgery are fairly stringent, z~ Finally, although there may not be an absolute correlation with ultimate treatment selection, physician discretion, or the degree of controversy surrounding the indication for the procedure, :3 it would be expected to be lower for ulcer surgery than for other interventions,
We recognize several important limitations of the study. First, Medicare data are not designed for measure ment of ulcer characteristics such as stigmata of recent hemorrhage or size, or other prognostic factors such as comorbidity. Second, the accuracy of diagnostic and pro cedure coding has been questioned, In a report that compared approximately 2,500 medical record audits with the corresponding MEDPAR files. ~4 inaccuracies (principally undercoding) were found in 15% of comorbidities, accounted for mostly by coronary atherosclerosis, old myo cardial infarction, and atrial fibrillation. Diagnostic cod ing for peptic ulcer appears to be more accurate, with a sensitivity (proportion of cases with the diagnosis present on chart review that had the code on the MEDPAR file) of 92% and a positive predictive value (proportion of cases on the MEDPAR file that had the diagnosis present on chart review) of 89%. ~5 The accuracy of coding for surgical procedures approaches 100%. ~E' Third. because MEDPAR data include only inpatient treatment of ulcers, it is possi ble that there were gender and racial differences in outpa tient mmlagement or propensity for hospitalization, However, because older age is viewed as a prognostic factor in upper gastrointestinal hemorrhage, lo it would be expected that the vast majority of such patients would be hospitalized.
Given the lack of data on the accuracy of procedural coding for endoscopy, we did not measure its use. nor differentiate between diagnostic and therapeutic applica tions of this procedure. Thus, there may have been gender and racial differences in the use of endoscopic procedures, If endoscopy was required to diagnose a bleeding ulcer and was used less often in women or Africml-American patients, then they may have been underrepresented in the sample. Similarly, if the accuracy of coding varied across racial or gender groups, the sample may have been biased in favor of white or male patients, Finally. we were unable to directly measure process of care. :e' Therefore, the implication of our findings on quality of care is uncer tain. and we suggest that future studies include record review for direct measurement of quality indicators.
In sumrr~ry, our findings in a national sample of hospitalized patients with complicated peptic ulcers suggest that there is no significant gender and racial differ ence in therapy and outcome. The findings raise the pos sibility that the phenomenon of gender mid racial disparity in treatment, well described for patients with a few diagnoses, may not be generalizable to patients with other known diagnoses. These findings are noteworthy at a time when the significance of previous studies that re
